We present a controlled laboratory environment in which we use an ultimatum game to generate two endogenous fairness indices. We use these as alternatives to the more conventional exogenous measure, the offer index, in a model of offer-acceptance which includes measures of social value orientations and risk attitudes as variables for explaining the acceptance or rejections of offers in an ultimatum game. In particular we are interested in providing an explanatory model which can support situations in which the likelihood to accept unfair offers (as measured by the offer index) will exceed the likelihood of rejecting a fair offer (again, as measured by the offer index). The offer index in the ultimatum game setting is the amount offered by a sender divided by the total endowment of the sender. Our endogenous fairness indices meet our condition of the likelihood of acceptance of an unfair offer exceeding the likelihood of rejecting a fair offer even though the explanatory power of the offer-acceptance models with the endogenous fairness indices is not significantly different from that with the exogenous fairness index.
Introduction
The objective of this paper is to use the ultimatum game setting in a controlled laboratory environment to provide additional empirical evidence on the puzzling phenomenon of why some economic agents may reject non-trivial offers for distributing the surplus of an economic transaction, while others may accept very trivial amounts. 1 Typically these phenomena are observed in ultimatum games or in environments in which principals are able to punish agents who do not act in a manner the principal judges to be "fair". Fairness in these environments is conventionally viewed as a transfer of half of the amount that the "sender" in these game has available to share. 2 The greater is the size of the offer, the more likely that the receiver will accept the offer. 3 This measure of fairness alone is unable to provide an explanation for the existence of instances when, ceteris paribus, an "unfair" offer may be more likely to be accepted than a "fair" offer.
When fairness is introduced as an explanatory variable in an offer-acceptance model for a one-shot ultimatum game, the fairness measure is typically the amount received by the individual who is asked to accept the offer. 4 This fairness measure is exogenous to the individual who must make the acceptance decision. Other attempts to introduce fairness into the offer-acceptance model include the introduction of the receiver's beliefs about what the sender may offer. Negative deviations from beliefs are likely to result in rejections of offers. The greater the deviations the more likely it is that the offer will be rejected [3] . We use the ultimatum game to derive a measure of fairness that is revealed through the playing of the game. We then replace the above exogenous measure of fairness by an endogenous measure of fairness that is capable of providing an explanation for why, ceteris paribus, some unfair offers are more likely to be accepted than some fair offers without having to ask the participants in these environment to reveal their beliefs about the likely behavior of others.
The Controlled Laboratory Experiment and the Endogenous Fairness Index
In a one-shot ultimatum game the predicted outcome is that the sender, recognizing that the receiver has no incentive to reject any positive distribution (something is better than nothing) will choose to send the smallest amount possible. The receiver will accept this. We would not anticipate that the sender or receiver would behave strategically by using their "send" or "accept" decisions to establish a reputation. If decisions different from these are realized, these decisions are based on the attitudes (including social norms) that the participants bring with them to the session in which they will participate. Among these social norms are their social value orientations, their notions of fairness and their attitudes towards risk. Our conjecture is that if we had information about both what an individual receives as an offer from another person as well as what the individual sends as an offer to a third person in a one-shot ultimatum game, we can use the latter value as a measure of what the receiver thinks is a fair offer within the context of this game when responding to what the person has received from another sender. The amount sent could also be interpreted as the sender's belief in what will be an acceptable offer. We are equating this belief with the person's attitude of what constitutes a fair offer.
We conceive of an empirical explanatory model to capture the probability that an offer will be accepted (Y) that takes the form ( )
where Index is either the exogenous Offer Index (the amount sent divided by the initial amount to be divided) or an endogenous Fairness Index (the amount received by an individual as a responder divided by the amount the individual sent as a sender). The social value orientation and risk attitude variables capture other characteristics that the participants bring to the session and are included as 0 -1 variables. The individual is either pro-social (value 1) or pro-self (value 0), risk averse (value 1), risk seeking (value 1) or risk neutral (the risk aversion and risk seeking values are 0).
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Suppose the typical individual is risk neutral and pro-self so that the values for value orientation and risk attitudes variables are 0 and that the amount to be divided by a sender is 500. The resulting linear estimating equations are of the form
and the expectation is that the parameters b and c will be positive. With Equation (2) the likelihood that an offer of 250 is accepted is equal to a + 0.5b. If an offer less than 250 is made, the likelihood that it is accepted will be less than the likelihood that the fair offer is accepted. With Equation (3) the likelihood that an offer of 250 is accepted is equal to c + d (250/Amount Sent). If the amount sent by the responder was 300 the likelihood that the "fair" offer of 250 is accepted is c + 0.833d. However, if the responder received an offer of 150 and also sent 150 in the role of a sender, the likelihood that the responder would accept the 150 is c + d. In these two situations our prediction is that the offer of 250 would be less likely to be accepted than the offer of 150. This result cannot occur with the index used in Equation (2) that has the exogenous fairness index rather than the endogenous fairness index. The endogenous index uses the information provided by the participant to predict the participant's behavior. In this sense it is similar to the introduction of beliefs as explanatory variables. [3] run rejection regressions which use "offer" and "responder expectation" or "belief about others". Either the ratio of what is received to what is sent or the difference between what is received and what is sent may be effective endogenous fairness indices. In particular, we can conceive of a situation in which an exogenously fair offer may be rejected if the individual who must make an acceptance decision has made an offer that is more than fair. This would result in a fairness ratio that is less than unity or a fairness difference that is negative. Both of these could result in the likelihood of accepting a fair offer (as measured by the endogenous fairness index) being less than the likelihood of accepting an unfair offer (as measured by the endogenous fairness index).
To generate the necessary data to obtain an endogenous fairness index we conduct a one-shot ultimatum game in which participants are separated into two groups, each of which is in a different room. Each person (in the role of the sender) makes an offer to another person who is in a different room (and who is randomly selected by the experimenter). The person described previously as the sender, also plays the role of a receiver, and in this role receives an offer from someone in a different room. 6 We could obtain the fairness measure we seek by using the strategy vector method to obtain the senders' decisions about what they would accept if they were in the role of the receiver (see [7] - [9] ). If as participants go from a low value to a high value for what they might receive and there is a single switch-point at which they would change their decision from "reject the offer" to "accept the offer" we could select the lowest acceptable offer as the boundary between fair and unfair offers and use this value as the denominator in our fairness index. While the results on whether using the strategy vector or the direct response have different effects are mixed, the conclusion of [9] is that the evidence does not suggest that the results obtained using the strategy vector are significantly different from those using the direct response. We chose the direct response method.
Experimental Design and Summary of Conjectures to Be Tested
A total of 48 participants were recruited from undergraduate classes in the DeGroote School of Business at McMaster University in Hamilton, Canada. During the recruitment phase, students were told that the experiment involved simple decision-making, and that the details would be given to them during the session. In addition, they were told that they were required to participate in two separate sessions. Each session would be conducted on a different day and each session would last no more than two hours. They were also informed that during the course of the sessions they would earn money that would be paid to them in cash at the conclusion of each session. The results we are reporting here are based on the results of the first session and the first round of the second session. 7 In the first session, we elicited subjects' risk preferences and social value orientations. This allows us to isolate intrinsic individual characteristics rather than assume that our subjects are individualistic and risk-neutral profit maximizers when we analyze the offer and offer-acceptance decisions made by people participating in the ultimatum game.
The First Session (Eliciting Risk Attitudes and Social Value Orientations)
To elicit subjects' risk preferences, we used the two-stage lottery mechanism developed by [11] and further developed by [12] - [15] . Risk neutrality characterizes a majority of the 48 participants in this experiment. 23 individuals are risk neutral, 8 are risk averse and 17 are risk seeking. Note that the median risk attitude is in the risk-neutral category. Risk attitudes are slightly skewed towards the risk-seeking end of the risk attitude range.
We used the Decomposed (Ring) Game mechanism developed by [16] and [17] to measure subjects' value orientations. 8 This measure permits us to sort individuals into the pro-social categories altruist and cooperator and the pro-self categories individualist, competitor and aggressor. There are no altruists and no aggressors among the 48 participants in this experiment. Approximately 40 percent of the participants (19) are cooperators (pro-social) while only one participant is a competitor. The remaining 28 individuals are individualists. Overall, the distribution of value orientations is skewed towards orientations that we categorize as pro-self. The mean consistency measure for our participants exceeded 0.89. This is considered to be very consistent behavior [22] . The average payoff for this session was $22.
The Second Session (the Ultimatum Game)
At the beginning of the session, instructions are distributed and read aloud by the experimenter. The first set of instructions describes the ultimatum game and indicates that the game will be played as a one-shot game for the first round of the session. At this point, subjects do not know what will occur in the session subsequently.
Each participant is endowed with 500 lab dollars (L$) at the beginning of the first period. Participants simultaneously play two roles in the ultimatum game as described in Section 2 above. Following the first round, a second set of instructions is distributed and, again, read aloud by the experimenter. Subjects are informed of the new game that will be played. Participants are paid privately at the end of the session. The session lasted for about 60 minutes. The average payoff per participant was $15.40 for the session and $4.06 for the first round. 
Predictions with Respect to Attitudinal Variables to Be Tested with the Offer Model
Pro-social individuals tend to favor cooperative behavior, which would be consistent with higher offers than lower offers. We are likely to find Prediction 1. Pro-social individuals make greater offers than pro-self individuals. Risk-averse individuals may be more concerned that their offers will be rejected and they will receive payoffs of zero than risk-neutral or risk-loving individuals. This suggests.
Prediction 2. Risk-averse individuals will contribute more than risk-neutral individuals and risk-averse individuals.
There is no reason to expect risk-neutral or risk-seeking individuals will provide offers different from one another. Based on risk attitude, neither type has an incentive to deviate from the predicted very small offer. Prediction 3. There will be no difference between the behavior of risk-neutral and risk-seeking individuals.
Predictions with Respect to Attitudinal Variables to Be Tested with the Offer-Acceptance Model
In one-shot games receivers cannot send signals to the individuals initiating offers. Risk attitudes should not affect the acceptance decision. Therefore, Prediction 4.
The risk attitudes of individuals playing one-shot games should not affect their decisions to accept an offer.
Social value orientations may be important. Pro-social individuals tend to make decisions regarding distributions of income that maximize group payoffs. Pro-self individuals who are individualists are trying to maximize their own payoffs while those who are competitive try to maximize the amount by which their payoffs exceed the payoffs of others. Aggressors try to minimize the payoffs of others. Therefore, Prediction 5. Pro-social individuals are more likely to accept offers than individuals who have pro-self social 8 The ring game has been used extensively by social psychologists, and we believe was first introduced to economists by [18] who were studying voluntary contributions towards the provision of public goods. The sensitivity of results from this mechanism to the stakes in the game and the location of the origin of the ring are presented in [18] . The results of the ring game are used to understand fairness in bargaining games, investment in research and development, voluntary contributions toward public good provision and trust and trustworthiness ( [5] [6] [19] - [21] ). 9 Lab dollars were converted into Canadian dollars at the rate L$100 = 1 Canadian dollar.
value orientations.
Within the context of an ultimatum game, offers that are less than half of the maximum amount a sender can offer may be viewed as unfair. If the Offer Index is equal to the amount offered divided by the maximum potential offer, an Offer Index less than 0.5 suggests that the offer will be more likely to be rejected than if the Offer Index equals or exceeds 0.5. 10 Therefore, Prediction 6. The greater the Offer Index the more likely an offer will be accepted. The Offer Index is an exogenous measure of fairness. An endogenous measure of fairness such as one described in Section 2 permits the realization of an outcome in which an exogenously determined fairness offer (such as a 50-50 or 40-60 split) may be rejected while an unfair offer (such as a 30-70 split) may be accepted. An explanatory model that includes an endogenous measure of fairness such as either of those introduced in Section 2 can accommodate this sort of "unexpected" outcome. The "ratio" fairness measure and the "difference" fairness measure described in Section 2 will be evaluated individually and tested against the Offer Index. As with the Offer Index, our expectation is that, Prediction 7. The greater is the (endogenous) Fairness Index (ratio or difference), the greater is the likelihood that an offer will be accepted.
Whether the Fairness Indices perform better than the Offer Index in accounting for the variation in the offeracceptance data and whether the resulting parameters for the Fairness Indices in an explanatory model permit us to provide an "explanation" for the rejection of "fair" offers or the acceptance of "unfair" offers are empirical questions about which we have no predictions.
Data Analyses and Results

Offer Decisions
Offer decisions are evaluated with an OLS regression of the variables identifying pro-social value orientations, risk aversion and risk seeking attitudes on the offers sent. The coefficients for the independent variables in the Offer Model are presented in column 1 of Table 1 . The regression results permit us to reject the null hypotheses that pro-social value orientations and risk aversion are not statistically significant in favor of the alternatives that pro-social value orientations and risk aversion lead to increased offers (p < 0.02 for each). The null hypothesis that the effect of risk-seeking attitudes are not significantly different from those of risk neutral attitudes cannot be rejected in favor of the alternative that they are different (p = 0.388). These results provide support for Predictions 1, 2 and 3.
Offer-Acceptance Decisions
A summary of the acceptances by amount offered and by the Fairness Index (measured as the ratio) is presented in Table 2 . Amounts offered never exceed L$250. Offers of L$225 or L$250 are always accepted. Offers that are identified as fair according to this Fairness Index are always accepted. Generally, the lower the offer or the Fairness Index the less likely it is that the offer will be accepted.
Offer-acceptance decisions are evaluated with a Probit regression of the variables identifying fairness, prosocial value orientations, risk aversion and risk seeking attitudes on the offer-acceptance decision to accept (variable = 1) or reject (variable = 0) an offer. The coefficients for the independent variables in the Offer-Acceptance Models are presented in column 2, 3 and 4 of Table 1 .
Prediction 4 is that risk attitudes should not be significant in the Offer-Acceptance Model. Tests of the joint significance of the risk attitude variables in each Offer-Acceptance Model permit us to maintain the null hypotheses that risk attitudes do not account for a significant amount of the variation in the offer-acceptance decisions (p = 0.113, p = 0.2075 and p = 0.2225 for the Models I, II and III respectively. The data support Prediction 4.
Pro-social value orientations are predicted to increase the likelihood of accepting an offer relative to pro-self Note: Robust standard errors are in parentheses, p-values for two-sided t-tests (for the offer model) and p-values for two-sided z-tests (for the offeracceptance models) are in brackets. orientations. In Model I, which uses the exogenous Offer Index as the measure of a fair offer, we maintain the null hypothesis that pro-social value orientations do not account for a statistically significant amount of the variation in the offer-acceptance decisions against the alternative that the effect is positive (p = 0.197). However, for both Models II and III the data support Prediction 5. Pro-social value orientations have a positive impact on the likelihood that an offer will be accepted (p = 0.039 and p = 0.029 for Models II and III respectively). Increases in the fairness measures in each of the three Offer-Acceptance models lead to increases in the likelihood that an offer will be accepted (p = 0.001, p = 0.001 and p = 0.000 for the Offer Index, the Fairness Index (ratio) and Fairness Index (difference) respectively). The data support Predictions 6 and 7.
Three regressions were run that are not presented in Table 1 . Two of the regressions add the Offer Index into Offer-Acceptance Models II and III. This was done to evaluate the conjecture that inequity aversion may reduce the likelihood of accepting an offer even if it is a "fair" offer within the context of the Fairness Indices. 11 Because none of the amounts offered exceed L$250, any deviation from L$250 will result in an unequal distribution of payoffs. For the amended Models II and III the added variable had the anticipated sign (increased equality increased the likelihood of accepting an offer) but in neither case was the new variable statistically significant (p = 0.940 and p = 0.530 for the augmented Models II and III). The third regression replaced the Fairness Index in Model III with the individual components of the Fairness Index. This was done to capture the result comparable to that in [1] . Both the variables for the amount received and the amount sent by the responder are statistically significant and consistent with the expected signs (positive for the former and negative for the latter). A test of the difference between the magnitudes of the two variables supports the null hypotheses that they are not different (p = 0.5303). Based on this we can conclude that the amended Model III does reflect the results in [3] with our variable "sent" as a measure of the belief of the responder as to what is an acceptable offer. However, this amendment to Model II does not improve on Model III.
The data maintain the null hypotheses that there are no differences between the mean squared residuals for Model I versus Model II (p = 0.4094), for Model II versus Model III (p = 0.3316) and for Model I versus Model III (p = 0.4135). Even though the pseudo-R 2 values for each of Models II and III are at least twenty percent larger than that for Model I, these results do not support Prediction 8 and cannot be used to support one fairness measure over any other based on this measure of goodness-of-fit.
An important factor in the selection of a preferred fairness measure is its ability to address the anomalous observation that offers that exceed fifty percent of the sender's endowment may be rejected while offers falling short of fifty percent of the sender's endowment may be accepted, given the values for the social value orientation and risk attitude of the receiver. This is not the case for Model I. Offers of L$250 or more will be more likely to be accepted than will offers falling short of L$250 given the values of the other independent variables. For example, if the individual is pro-self and risk neutral and confronted with an offer of L$250, a "fair" offer, the likelihood that this offer is accepted exceeds 99 percent. If the offer is an "unfair" offer of L$150, the likelihood that the offer is accepted falls to 37 percent. However, conditioning the fairness measure with the amount the receiver sends affects the outcome for both Models II and III. For example, using the ratio version of the fairness measure, if the individual is pro-self and risk neutral and confronted with a "fair" offer of L$250 but has sent L$300 to another individual when in the role of the sender, the likelihood that the L$250 offer is accepted is 54 percent. If the individual receives an "unfair" offer of L$150 but has sent L$175 to another individual when in the role of the sender, the likelihood that the L$150 offer is accepted is 61 percent. Models II and III permit anomalous likelihoods while Model I does not. This supports Prediction 9. It should be noted, however, that as long as we are dealing with likelihoods of rejecting offers, it is still possible that we will observe rejections of fair offers and acceptances of unfair offers even though the likelihood of the former is greater than the likelihood of the latter. In the example for Model I above, there is a small chance that the "fair" offer will be rejected and a substantially larger chance that the "unfair" offer will be accepted.
Conclusion
We have conducted a controlled laboratory experiment that permitted us to derive an endogenous measure of fairness to use in replace of the more conventional exogenous fairness measure embodied in the amount offered in an ultimatum game. To do this we expand the ultimatum game environment to one in which participants make decisions as both senders and receivers. The receiving decisions are unique in the sense that participants are confronted with an actual offer and must accept or reject this offer (as compared to the strategy vector mechanism). We then tested the Offer Model and Offer-Acceptance Models with the data derived from the experiment. The data supported the predictions anticipated from our Offer Model. The data did not unequivocally support the endogenous fairness measures over the exogenous measure unless we stipulate that the desirable explanatory model should allow for a prediction that some offers less than 50 percent of the sender's endowment can be more likely to be accepted than some offers of at least 50 percent of the sender's endowment. If the amount sent by the receiver as well as the offer received can provide a basis for the fairness measure, this condition may be satisfied. There exist examples of these anomalous results for the estimated models using the Fairness Indices but not using the exogenous fairness measure represented by the Offer Index. Therefore, an endogenous fairness index based on the actual behavior of individuals participating in ultimatum bargaining provides insight into understanding why anomalous results may be made and this does not require that we specifically ask people what they believe other people will do. The actual behavior of people can provide sufficient information.
